Corpus luteum function during the early postpartum interval in lactating rhesus monkeys: in vivo and in vitro response to exogenous gonadotropin.
The response of the postpartum corpus luteum to exogenous gonadotropin was studied in 12 lactating rhesus monkeys given daily injections of either human chorionic gonadotropin (HCG, n = 6) or saline (control, n = 6) for 4 days immediately following parturition. Peripheral blood samples were collected daily. On the 5th day postpartum, luteectomy was performed progesterone production by dispersed luteal cells was examined. Whereas progesterone in the peripheral circulation of control monkeys progressively declined between days 1 and 5 postpartum, progesterone levels increased significantly (p less than 0.025) with the onset of HCG treatment and remained significantly (p less than 0.025) elevated above the controls throughout the period of HCG treatment. However, despite the daily administration of HCG, circulating progesterone levels declined (p less than 0.05) between days 3 and 5 postpartum. The weight of the corpus luteum excised from HCG-treated macaques was significantly (p less than 0.005) greater than that of the controls. Dispersed cells from corpora lutea of saline-treated monkeys produced progesterone in vitro under control conditions (nutrient medium alone) and responded to the addition of high (100 ng/ml), but not low (1 ng/ml), levels of HCG with increased steroidogenesis. Although luteal cells from HCG-treated macaques tended to produce more progesterone in vitro than cells from control monkeys, they also exhibited a 50-fold reduction in sensitivity to HCG in vitro. These data suggest that the corpus luteum of lactating postpartum rhesus monkeys exhibited steroidogenic function which was stimulated by exogenous gonadotropin. However, prolonged exposure of the corpus luteum to high levels of exogenous gonadotropin appeared to produce a state of refractoriness to additional gonadotropic stimuli.